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Abstract 
In this article, we present three dimensional CFD study of turbulent vortex flow in an annular passage 
using OpenFOAM 1.6. The vortex flow is generated by introducing the flow through a tangential entry to 
the passage. For the analysis presented in this article, turbulence was modeled using the Re/k - e model, in 
addition, a comparison between such model with the standard k - e model was conducted and discussed. 
The main characteristics of the flow such as vortex structure and recirculation zone were investigated. It 
was found that flow is subjected to Rankine vortex structure with three forced vortex regimes and a free 
vortex region near to the outer wall. The phenomenon of vortex decay was investigated by depicting the 
swirl number trend along the axial direction of the flow domain. It was found that the vortex decay is 
subjected to an exponential decay behavior. New coefficients for the exponential decay correlation were 
derived based on local values of velocity components in different radial planes. 
